LPS-induced apoptosis is dependent upon mitochondrial dysfunction.
Bacterial infection induces apoptotic cell death in human monoblastic U937 cells that have been pretreated with interferon gamma (U937IFN). Apoptosis occurs in a manner that is independent of bacterial virulence proteins. In the present study, we show that lipopolysaccharide (LPS), a membrane constituent of gram-negative bacteria, also induces apoptosis in U937IFN cells. LPS treatment led to the appearance of characteristic markers of apoptosis such as nuclear fragmentation and activation of caspases. While the caspase inhibitor Z-VAD-fmk prevented LPS-induced apoptosis as judged by its inhibition of nuclear fragmentation, it failed to inhibit cytochrome c release and loss of mitochondrial membrane potential. Transfection of peptides containing the BH4 (Bcl-2 homology 4) domain derived from the anti-apoptotic protein Bcl-XL blocked LPS-induced nuclear fragmentation and the limited digestion of PARP. These results suggest that LPS does not require caspase activation to induce mitochondrial dysfunction and that mitochondria play a crucial role in the regulation of LPS-mediated apoptosis in U937IFN cells.